Adequate reconstruction of defects that are consequences of glossectomy is of primary importance for achieving satisfactory functional results and improving the quality of life. AIM: The aim of this study was to report a case of free fl ap reconstruction of a subtotal glossectomy defect and discuss it in relation to other available methods. CASE REPORT: A 48-year-old woman was operated on for a T4N0M0 squamous cell carcinoma of the tongue. A subtotal glossectomy via mandibular swing procedure with bilateral supraomohyoid neck dissection and reconstruction with a radial forearm free fl ap (RFFF) was performed. Surgery was followed by adjuvant radiotherapy. RESULTS: The post-operative period was uneventful. The patient resumed intelligible speech evaluated as "excellent" and oral feeding. The donor site morbidity was acceptable. Present reconstructive options of the tongue include two categories: to maintain mobility or to provide bulk. In glossectomy with 30 to 50 percent preservation of the original musculature, maintaining the mobility of the remaining tongue by a thin, pliable fl ap is preferred. This can be achieved by infrahyoid myofascial, medial sural artery perforator fl ap, RFFF, anterolateral thigh and ulnar forearm fl ap. When the post-resectional volume is less than 30 percent of the original tongue, the reconstruction shifts to restoration of bulk to facilitate swallowing by providing contact of the neotongue with the palate. Flaps providing bulk include the free TRAM fl ap, latissimus dorsi myocutaneous free fl ap, pectoralis major musculocutaneous fl ap and trape ius island fl ap. CONCLUSION: Surgical treatment of advanced tongue cancer requires adequate reconstruction with restoration of speech, swallowing and oral feeding. Free tissue transfer seems to achieve superior functional results with acceptable donor site morbidity when indicated.
INTRODUCTION
The tongue is the most common primary cancer site of the oral cavity in the Western world. 1, 2 It can be devastating, despite the advances of organ preservation protocols, since tongue resections lead to disturbances in speech, deglutition and airway protection. Thus, reconstruction of the tongue after cancer resection remains one of the challenges in head and neck surgery, since it has to reproduce the intricate tongue anatomy, including complex muscular, bulk, and sensory arrangements contained within a relatively small space. Thus, adequate tongue reconstruction is essential for achieving of optimal quality of life after tongue resection.
The classical options for tongue reconstruction include primary closure, skin grafts, and pedicled fl aps such as the infrahyoid myofascial fl ap, pectoralis major myocutaneous fl ap (PMMF), or the trapezius island pedicle fl ap. [3] [4] [5] Primary closure and skin grafts are applicable for small defects and are limited in producing good functional outcome. Regional fl aps are bulky, and except for fi lling dead space, are rarely suitable for reconstruction of a tongue with adequate mobility. With the ad-
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Folia Medica 2012; 54(2): 60-65 © 2012 Medical University Plovdiv vent of microsurgery, free tissue transfer has offered increasing possibilities for optimizing results based on the providence of adequate tissue bulk, versatility of fl ap inset without tissue tethering, and composite tissue replacement. Options of free tissue transfer for tongue reconstruction include the rectus abdominis myocutaneous fl ap, latissimus dorsi myocutaneous fl ap, radial forearm fl ap (RFFF), and more recently, the ulnar forearm and the anterolateral thigh fl ap (ALTF), and the medial sural artery perforator fl ap. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] In our hospital, we have successfully used the PMMF for reconstruction of total glossectomy defects.
The aim of this study was to present a case of tongue reconstruction with RFFF after subtotal glossectomy and discuss these results in relation to the literature data.
CASE REPORT
A 48-year-old woman presented with a 6-month history of tongue pain, followed by alteration of speech and tongue mobility (Fig. 1) 
DISCUSSION
Surgical treatment of tongue cancer followed by radiotherapy is the treatment of choice with superior survival rates to primary radiotherapy with salvage glossectomy. 18 Even advanced stage disease is treated surgically and sometimes advocated as palliation. 19 However, in Bulgaria many surgeons are still reluctant to operate on advanced cancers of the tongue and a considerable part of these patients are still referred for primary radiotherapy with grave results. One of the reasons for this approach is the fact that the tongue is one of the most diffi cult structures of the oral cavity to reconstruct because of its central role in articulation, deglutition, and airway protection. 1, 2 A careful search of the literature reveals that present reconstructive options fall broadly into one of two categories: to maintain mobility or to provide bulk. For the former, fl aps previously described include the infrahyoid myofascial fl ap, the medial sural artery perforator fl ap, the RFFF and the ulnar forearm fl ap. 3, 9, [13] [14] [15] [16] [17] For the latter, fl aps described include the rectus abdominis myocutaneous fl ap, the latissimus dorsi myocutaneous fl ap, the PMMF, and the trapezius island fl ap. [4] [5] [6] [7] The ALTF has emerged in recent decades as a popular option for head and neck reconstruction because of its reliability, long pedicle, and good donor-site morbidity. Because of its versatility, it has been used both for providing bulk and for ensuring mobility. 10, 12, 15, 17 When a glossectomy leaves more than 33 to 50 percent of the original musculature, emphasis should be on maintaining mobility of the remaining tongue by the use of a thin, pliable fl ap. When it leaves less than 33 percent of the original tongue, the reconstruction shifts to the restoration of bulk to direct secretions laterally toward the oropharynx and provide contact of the neotongue with the palate. 2 This is particularly true in cases where the fl oor of mouth is widely excised and the resultant dead space would require adequate fi lling. In cases of subtotal glossectomy the tongue base is preserved along with its innervation. It will be used to transmit its movements to the fl ap sutured to the base thus assuring a relatively mobile tongue.
Since its introduction to head and neck reconstruction by Ayrian the PMMF has been the work horse 20 and has been also our choice in cases of total glossectomy. It has the advantage of being very reliable, has a large bulk to fi ll dead space, lower cost than free fl aps, the possibility for harvesting by the same team of oncologic surgeons. However, it is cosmetically unacceptable in women. Its large bulk renders the fl ap less pliable and diffi cult to adjust, tethering the fl ap to the neck. This fl ap is our choice in cases with pelviglossectomies where bulk and volume are required to fi ll the oral defect. 20 It is a very reliable fl ap which in our experience of 8 reconstructions led to no complications with the exception of a minimal distal skin necrosis. In cases where the fl oor of the mouth is partially or completely preserved the PMMF is not indicated and a thinner and more pliable fl ap is needed.
Among the regional flaps is the infrahyoid myocutaneous fl ap. It was fi rst described by Wang as a myocutaneous fl ap, but can be used as a myofacial fl ap or be combined with free jejunum fl ap for lining. 3, 21 Its major advantage is the fact that it is innervated by the cervical ansa of the hypoglossal nerve which theoretically preserves the possibility of mobility of the reconstructed tongue. The harvesting requires preservation of the superior thyroid artery and the ansa cervicalis, which makes it suitable only in cases of selective neck dissection and not in radical neck dissections. This fl ap may be uni-or bilateral for hemi-or total glossectomy and has been reported to have excellent functional results. 21 However, it was shown that raising of bilateral fl aps may lead to fi xation of the larynx to hyoid with poor deglutition. 22 The infrahyoid fl ap can be combined with free fl aps to restore oral mucosal lining: a jejunum fl ap for lining or a RFFF for lining and bulk. We have limited experience with one infrahyoid fl ap which resulted in total fl ap failure, formation of fi stula at the fl oor of the mouth, which was successfully closed with a pectoralis major fl ap.
The disadvantage of regional pedicle fl aps is that they tether the reconstruction inferiorly and anteriorly making deglutition diffi cult. Furthermore, both fl aps eventually atrophy signifi cantly, lose some of their bulk with fi nally worsened function. 23 Free fl aps are being favored for the possibility of harvesting fl aps with different bulk, acceptable donor site morbidity, tailoring the shape of the reconstructed tongue more easily, a possibility for nerve anastomosis and a sensitive fl ap that would provide superior deglutition results.
In a recent study Engel et al. argued that when residual tongue is more than 33%, and the reconstructive goal is to maintain mobility, a RFFF is indicated because of its thinness, pliability, and long pedicle. 2 When residual tongue tissue is less than 33% more bulk is required and the ALT fl ap is preferred because of the larger fl ap size, especially in accompanying fl oor-of-mouth or buccal defects. Although the ALT fl ap provides greater surface and bulk in Caucasians it is frequently thick and thus not suitable of tongue reconstruction. This was the case in our patient who had thick subcutaneous tissue in the anterolateral thigh region. Since in our case almost the entire fl oor of mouth was preserved the reconstruction required only thin, pliable tissue for the design of the reconstructed tongue.
Huang et al. compared the RFFF and the ALTF in their series of 41 patients and found no statistically signifi cant difference. 24 We did not perform any nervous anastomosis for better sensation. Borggreven et al. showed there was no signifi cant effect on swallowing when reinnervated fl aps were used. 25 Engel et al. showed similar results, although the recovery of sensation can be faster with regard to two-point discrimination, thus potentially avoiding tooth bites and burn injury to the fl aps. 2 However, no signifi cant differences could be observed at long-term follow-up.
Regarding possible complication subtotal glossectomy with free tissue transfer should not be related to higher incidence compared to any major head and neck procedures. Moreover, the radial forearm fl ap itself, with its excellent vascularity, promotes healing. This can be seen in skin mucosal junctions such as those in the oral cavity or oropharynx where the incidence of orocutaneous fi stula is exceedingly low.
This fl ap is very reliable because of its constant vascularity and relatively large-sized vessels. Overall survival of the radial forearm free fl ap in different sites is in excess of 96%. This fl ap's ability to withstand early postoperative radical radiotherapy in head and neck cancer cases has also been published, as was also in our case.
The major problems with the radial forearm fl ap relate to its donor site and the effects on function and cosmetics. Cosmetic deformity can be minimized by confi ning the fl ap design to the true volar aspect of the forearm and avoiding the free radial border as in our case. Where a skin graft is used to cover the donor site, improved results can be achieved by using full-thickness in preference to split-thickness grafts. The cosmetic result in our patient was judged as satisfactory.
Potentially the most devastating problem with this fl ap is sacrifi cing the radial artery and therefore diminishing the blood supply to the hand. Damage to the superfi cial sensory branch of the radial nerve at the distal part of the forearm can give rise to painful neuromata as well as loss of sensation in the area of the anatomic snuffbox. In our case the superfi cial radial nerve was preserved.
CONCLUSIONS
In the case of available adequate reconstruction options in highly motivated patients advanced cancer of the tongue should be treated surgically. It gives small but real chance of survival or in the worst cases provides signifi cant palliation. Free tissue transfer is a superior option for reconstruction with best functional results and acceptable donor site morbidity. 
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